INTRODUCTION
Parsley (Petroselinum sativum) is a species of Petroselinum in the family apiaceae, native to the central Mediterranean region (southern Italy, Algeria and Tunisia), naturalized elsewhere in Europe, and widely cultivated as an herb, a spice and a vegetable (Blamey and Grey-Wilson, 1989) . Parsley grows best in moist, well drained soil, with full sun. It grows best between 22 to 30°C, and is usually grown from seed. Germinatio n is slow, taking four to six weeks and often difficult because of furanocoumarins in its seed coat. Plants grown for the leaf crop are typically spaced 10 cm apart, while those grown as a root crop are typically spaced 20 cm apart to allow for the root development. Parsley attracts some wildlife. Some swallowtail butterflies use parsley as a host plant for their larvae; their caterpillars are black and green striped with yellow dots, and will feed on parsley for two weeks before turning into butterflies. Bees and other nectar-feeding insects visit the flowers. Birds such as the goldfinch feed on the seeds (Huxley, 1992; Jett, *Corresponding author. E-mail: davoud.karimian@yahoo.com. 2007 ). Priming could be defined as controlling the hydration level within seeds so that the metabolic activity necessary for germination can occur but radicle emergence is prevented. Different physiological activities within the seed occur at different moisture levels (Leopold and Vertucci, 1989; Taylor, 1997) .
The last physiological activity in the germination process is radicle emergence. The initiation of radicle emergence requires high seed water content. By limiting seed water content, all the metabolic steps necessary for germination can occur without the irreversible act of radicle emergence. Prior to radicle emergence, the seed is considered desiccation tolerant, thus the primed seed moisture content can be decreased by drying. After drying, primed seeds can be stored until time of sowing. Several different priming methods have been reported to be used commercially. Among them, liquid or osmotic priming and solid matrix priming appear to have the greatest following (Khan et al., 1992) . However, the actual techniques and procedures commercially used in seed priming are proprietary. The benefits of seed priming have been well documented in previous review articles (Bradford, 1986; Khan, 1992; Taylor et al., 1997) .
Plants possess inducible systemic defense responses when locally infected by pathogens. Bacterial infection results in the increased accumulation of the mobile metabolite azelaic acid, a nine-carbon dicarboxylic acid, in the vascular sap of Arabidopsis that confers local and systemic resistance against the pathogen Pseudomonas syringae. Azelaic acid primes plants to accumulate salicylic acid (SA), a known defense signal, upon infection. Mutation of the AZELAIC ACID INDUCED 1 (AZI1) gene, which is induced by azelaic acid, results in the specific loss of systemic immunity triggered by pathogen or azelaic acid and of the priming of SA induction in plants. Furthermore, the predicted secreted protein AZI1 is also important for generating vascular sap that confers disease resistance. Thus, azelaic acid and AZI1 are components of plant systemic immunity involved in priming defenses (Jung et al., 2009) .
Lettuce (Lactuca sativa L. cv Minetto) seeds were primed in aerated solutions of 1% K 3 PO 4 or water at 15°C in the dark for various periods of time to determine the manner by which seed priming bypasses thermodormancy. Seeds which were not primed did not germinate at 35°C, whereas those which were primed for 20 h in 1% K 3 PO 4 or distilled H 2 O had up to 86% germination. The rate of water uptake and respiration during priming were similar regardless of soak solution. Cell elongation occurred in both water and 1% K 3 PO 4 , 4 to 6 h prior to cell division. Both processes commenced sooner in water than K 3 PO 4 . Radicle protrusion (germination) occurred in the priming solution at 21 h in water and 27 h in 1% K 3 PO 4 . Respiration, radicle protrusion and cell division consistently occurred sooner in primed re-dried seeds compared to nonprimed seeds when they were imbibed at 25°C. Cell division and elongation commenced after 10 h imbibition in primed redried seeds imbibed at 35°C. Neither of the process es occurred in nonprimed seeds. Respiratory rates were higher in both primed and nonprimed seeds imbibed at 35°C compared to those imbibed at 25°C, although radicle protrusion did not occur in nonprimed seeds which were imbibed at 35°C. It is apparent that cell elon gation and division are inhibited during high temperature imbibition in nonprimed lettuce seeds. Seed priming appears to lead to the irreversible initiation of cell elongation, thus overcoming thermodormancy (Cantliffe et al., 1984) . Induced resistance protects plants against a wide spectrum of diseases; however, it can also entail costs due to the allocation of resources or toxicity of defensive products. The cellular defense responses involved in induced resistance are either activated directly or primed for augmented expression upon pathogen attack. Priming for defense may combine the advantages of enhanced disease protection and low costs.
In this study, we have compared the costs and benefits of priming to those of induced direct defense in Arabidopsis. In the absence of pathogen infection, chemical priming by low doses of β-aminobutyric acid Farahani et al. 5935 caused minor reductions in relative growth rate and had no effect on seed production, whereas induction of direct defense by high doses of β-aminobutyric acid or benzothiadiazole strongly affected both fitness parameters. These costs were defense-related, because the salicylic acid-insensitive defense mutant nprl-1 remained unaffected by these treatments. Furthermore, the constitutive priming mutant edrl-1 displayed only slightly lower levels of fitness than wild-type plants and performed considerably better than the constitutively activated defense mutant cprl-1. Hence, priming involves less fitness costs than induced direct defense. Upon infection by Pseudomonas syringae or Hyaloperonospora parasitica, priming conferred levels of disease protection that almost equaled the protection in benzothiadiazoletreated wild-type plants and cprl plants. Under these conditions, primed plants displayed significantly higher levels of fitness than non-induced plants and plants expressing chemically or cprl-induced direct defense. Collectively, the results indicate that the benefits of priming-mediated resistance outweigh the costs in environments in which disease occurs (Hulten et al., 2006) . Echinochloa species differ in their ability to germinate and grow in the absence of oxygen. Seeds of Echinochloa crus-pavonis (H.B.K.) Schult do not germinate under anoxia but remain viable for extended periods (at least 30 d) when incubated in an anaerobic environment. E. crus-pavonis can be induced to germinate and grow in an anaerobic environment if the seeds are first subjected to a short (1-18 h) exposure to aerobic conditions (aerobic priming). Changes in polypeptide patterns (constitutive and de novo synthesized) and protein phosphorylation induced by aerobic priming were investigated. In the absence of aerobic priming protein degradation was not evident under anaerobic conditions, although synthesis of a 20-kD polypeptide was induced. During aerobic priming, however, synthesis of 37 and 55-kD polypeptides was induced and persisted upon return of the seeds to anoxia. Furthermore, phosphorylation of two 18-kD polypeptides was observed only in those seeds that were labeled with 32PO 4 during the aerobic priming period. Subsequent chasing in an anaerobic environment resulted in a decrease in phosphorylation of these polypeptides. Likewise, phosphorylation of the 18-kD polypeptides was not observed if the seeds were labeled in an anaerobic atmosphere. These results suggest that the regulated induction of the 20, 37, and 55-kD polypeptides may be important for anaerobic germination and growth of E. crus-pavonis and that the specific phosphorylation of the 18-kD polypeptides may be a factor in regulating this induction (Zhang et al., 1994) . Thiamine confers systemic acquired resistance (SAR) on susceptible plants through priming, leading to rapid counterattack against pathogen invasion and perturbation of disease progress. Priming reduces the metabolic cost required for constitutive expression of acquired resistance. To investigate the effects of priming by thiamine on defense-related responses, Arabidopsis (Arabidopsis thaliana) was The results indicated that priming is an important cellular mechanism in SAR by thiamine and requires hydrogen peroxide and intact NPR1 (Ahn et al., 2007) . Therefore, the objective of this study was to evaluate the effect of antioxidant on seedling growth in parsley (Petroselinum sativum L.) at Iran.
MATERIALS AND METHODS
In order to observe the effect of vitamin E on seedling growth in parsley (Petroselinum sativum L.), this experiment was conducted in 2011 at Islamic Azad University Shahr-e-Qods Branch in Tehran by a completely randomized design with four replications. The factor was use of antioxidant (vitamin E) (0, 1, 2, 3, 4 and 5 percentage). At the laboratory in each Petri dish 100 seeds were placed between two layers of paper culture and added antioxidant (vitamin E) (0(A1), 1(A2), 2(A3), 3(A4), 4(A5) and 5(A6) percentage) and then Petri dishes were placed in Germinator for 8 days at 20 to 22°C. After 8 days, 10 seedlings were selected and was determined seedling length was determined and then placed on in electrical Owen oven for 48h at 75°C and determi ned seedling weight was determined by electrical scale. Germination percentage was determined in parsley (Petroselinum sativum L.) by following formula:
(Number of Seeds Germinated / Total Number of Seeds on Petri Dish)* 100
Finally, the seedling vigour was determined by following formula:
Seedling vigour = Seedling dry weight × Germination percentage
Data were subjected to analysis of variance (ANOVA) using Statistical Analysis System [SAS, 1986] and followed by Duncan's multiple range tests. Terms variables were considered significant at P < 0.05.
RESULTS AND DISCUSSION
The results showed that the effect of antioxidant was significant on germination percentage, seedling length, seedling dry weight and seedling vigour ( Table 1) . The mean comparison showed that the highest germination percentage, seedling length, seedling dry weight and seedling vigour were achieved by use of 4% antioxidant and lowest germination percentage, seedling length, seedling dry weight and seedling vigour were achieved by non-application of antioxidant (Figures 1, 2, 3 and 4) . The results of this experiment showed that the use of antioxidant (vitamin E) can increased the seedling vigour in parsley (Petroselinum sativum L.) that is very important for medicinal and aromatic plants farming at Iran. A study was carried out to determine the effects of different types and doses of vitamines on the germination percentages of apricot cultivars (Sekerpare, Hasanbey and Hac1 Haliloglu) as well as two types of wild apricot (Zerdali-A and Zerdali-B) under labarotory conditions in 1996. Vitamin treatments (Riboflavin, Thiamine, Pyridoxine, CaPantothenate, Nicotinic Acid and Ascorbic Acid) on the seeds generally increased the germination percentages as compared to controls. Sekerpare had the highest germination percentage (55.69%), while Hac1 Haliloglu had the lowest (23.06 %). The highest germination percentage among the cultivars was on the other hand obtained from ascorbic acid (50.00%), and the lowest germination percentage from Thiamine treatment (38.33%). Furthermore, the highest germination percentage among the cultivars was observed in the doses of 100 ppm (51.50%) followed by 50 ppm (50.65%), 25 ppm (47.00%), 200 ppm (44.00%), 400 ppm (43.33%) and control (35.00%) respectively (Ercisli et al., 1999) . Germination time and conditions for wheat grain were studied to determine optimum conditions that would maximize the production of antioxidants. Wheat grains were first steeped in water for 24 or 48 h, followed by incubation in the dark for 9 d (days) at 98% RH and 16. C and E, beta-carotene, ferulic acid and vanillic acid were monitored over the germination period. Vitamins C and E and beta-carotene were barely detectable in the dry grains. However, upon germination the concentrations of these antioxidant vitamins steadily increased with increasing germination time, reaching their peaks after 7 day at 550 µg/g for vitamin C, 10.92 µg/g for alphatocopherol, and 3.1 µg/g for beta-carotene. Concentrations of ferulic and vanillic acids were also increased, reaching their maxima after 7 day at 932.4 µg/g and 12.9 µg/g, respectively. The grains steeped for 48 h before germination became wet, sticky, yellowbrown color with acidic smell after 7 day. These results suggested that wheat grains steeped for 24 h and germinated for 7 day would produce the most desirable sprouts with respect to antioxidant concentrations and sensory properties (Yang et al., 2001 ).
